This paper examines how government ownership and government involvement in a country's banking system affect bank performance from 1989 through 2004. Our study uncovers an interesting pattern of changing performance differences between state-owned and privately-owned banks around the Asian financial crisis. We find that state-owned banks operated less profitably, held less core capital, and had greater credit risk than privately-owned banks prior to 2001, and the performance differences are more significant in those countries with greater government involvement and political corruption in the banking system. In addition, from 1997 to 2000, the 4-year period after the beginning of the Asian financial crisis, the deterioration in the cash flow returns, core capital, and credit quality of state-owned banks was significantly greater than that of privately-owned banks, especially for the countries that were hardest hit by the Asian crisis. However, state-owned banks closed the gap with privately-owned banks on cash flow returns, core capital, and nonperforming loans in the post-crisis period of [2001][2002][2003][2004] 
Introduction
Ownership structure is widely accepted in the finance and economics literature as an instrumental determinant of firm performance. For example, a specific feature of ownership structure that has received much attention is how insiders versus outsiders can affect a firm's performance. 1 In addition to insider versus outsider stock ownership, another important dimension of ownership structure is state or public ownership versus private ownership structure. 2 As Shleifer (1998) points out, private ownership should generally be preferred to public ownership when incentives to innovate and to contain costs are strong, and especially when competition between suppliers, reputational mechanisms, and the possibility of provision by private not-for-profit firms, as well as political patronage and corruption, are brought into play. There may be some situations in which private ownership is not optimal. As Shleifer and Vishny (1997) explain, monopoly power, externalities, or distributional issues can raise concerns that private ownership may not be in the best interests of all parties served. For example, Laffont and Tirole (1993) and Sappington and Stiglitz (1987) argue that private firms with large investors might underprovide quality or otherwise shortchange the firm's stakeholders because of their single-minded focus on profits, and a publicly spirited politician can then improve efficiency by controlling the decisions of firms.
In few studies of the benefits of state ownership have the efficiency arguments for state ownership been supported (e.g., police and prison ownership, see Hart et al., 1997) . In contrast, most studies have found that state-owned firms do not better serve the public interest (i.e., Grossman and Krueger, 1993) and, in fact, that state-owned firms are typically extremely inefficient (i.e., Boycko et al., 1995) , and (Dewenter and Malatesta, 2001 ). The conclusion from these studies is generally that state-owned companies' disregard of social objectives combined with their extreme inefficiency is inconsistent with the idea that state ownership can lead to performance efficiency that profit maximizing privately-owned firms cannot achieve. Additionally, political bureaucrats often have goals that are in conflict with social welfare improvements but are dictated by political interests. Dewenter and Malatesta (1997) find that public offerings of stock by state-owned companies are significantly more underpriced than public offerings of stock by privately-owned companies, and the underpricing in the less developed capital markets is consistent with various political objectives of government officials rather than social welfare maximization. Jones et al. (1999) provide evidence that when governments convert state-owned firms to privately-owned firms via public share offerings, they underprice share issue privatization offers, allocate the shares to favored domestic investors, impose control restrictions on privatized firms, and typically use fixed price offers rather than competitive tender offers, all to further political and economic policy objectives.
In addition to papers that examine state ownership versus private ownership in nonfinancial industries (e.g., electricity, prisons, health care), more recent papers investigate the impact of government ownership in the banking industry. In many foreign countries the banking system operates under a two tier ownership structure consisting of state (or publicly)-owned banks and privately-owned banks. State-owned banks, in fact, often hold the majority of total assets in a country's banking system. Using country-level data, La Porta et al. (2002) find that higher state ownership of firms in 1970 is associated with slower subsequent financial development and lower economic growth for a sample of 92 countries. Barth et al. (2001) conclude that state ownership of banks tends to be associated with more poorly developed banks, nonbanks, and securities markets. Sapienza (2004) finds that the party affiliation of state-owned banks' chairpersons in Italy has a positive impact on the interest rate discount given by state-owned banks in provinces where the associated party is stronger. The empirical results in Dinç (2005) indicate that government-owned banks increase their lending in election years relative to private banks in major emerging markets in the 1990s, and these actions are influenced by political motivations other than differences between privately-owned banks and government-owned banks in efficiency and objective. Brown and Dinç (2005) find that failing banks are much less likely to be taken over by the government or to lose their licenses before elections than after. In addition, Khwaja and Mian (2005) provide evidence that in Pakistan, firms with politicians on their boards receive larger loans from government banks and these loans tend to have higher default rates.
In general, previous papers on government ownership of banks can be classified into one of three categories. The first group uses country-level aggregate state ownership information to examine the effect of government ownership on the financial and economic development of various countries (e.g., La Porta et al., 2002) . The second group examines the difference in lending behavior between state-owned and privately-owned banks for a particular country (e.g., Sapienza, 2004; Khwaja and Mian, 2005) . Papers in the third category investigate the change in behavior of government-owned banks relative to privately-owned banks around some particular event such as elections in various countries (e.g., Dinç, 2005) . However, there is a lack of research on how government ownership influences bank performance at the firm level and how government ownership of banks affects bank performance during financial crises. Our paper fills this void by employing firm-level state ownership information to examine the relation between bank performance and state ownership in 16 Far East countries from 1989 to 2004, a period that includes the Asian financial crisis which started in 1997.
Our testable hypotheses are based on the corporate governance theory articulated by Shleifer and Vishny (1997) and the agency-cost and contestable-markets theory of Kane (2000) . As Shleifer and Vishny (1997) point out, state-owned firms are technically ''controlled by the public," they are run by political bureaucrats who can be thought of as having ''extremely concentrated control rights, but no significant cash flow rights." That is, cash flow rights are dispersed among the many taxpayers in a particular country. Political bureaucrats have goals that are often dictated by political interests but in conflict with social welfare improvements and firm value maximization. This theory suggests that the performance of state-owned banks is inferior to that of privately-owned banks predominantly because of the perverse incentives of managers/bureaucrats of state-owned banks. Kane (2000) uses agency-cost and contestable-markets theory to present a general model of the life cycle of a regulation-induced banking crisis and provides additional insights on the changing pattern of performance differences between state-owned and privately-owned banks over time. He argues that politicians hope to preserve the rents earned in the past by directing cheap loans to politically powerful parties and sectors. The extent of making this kind of subsidized loans tends to be greater for state-owned banks than privately-owned banks. This act of making subsidized loans creates unbooked losses for banks, and the contracting and reporting framework for government officials fails to make them directly accountable for controlling the size of the subsidies. When the scale of the unbooked losses is so large that covering it up is no longer possible, banking crises begin to emerge if doubts about governments' willingness and ability to guarantee the growing liabilities of an economically insolvent banking system. The deterioration of banks' performance tends to be particularly rapid at state-owned banks during the banking crisis because of their larger unbooked losses prior to the crisis.
In addition, Kane (2000) argues that if the government only performs a stopgap partial resolution of insolvent institutions and continues to cover-up unbooked losses after the banking crisis, bank runs driven by the large size of accumulating unbooked losses may cause a breakdown in government guarantee support mechanisms and trigger another banking crisis in the future. A past banking crisis will lead to a substantially improved banking policy only if the government performs a full clean-up of the insolvent institutions. The contestable-markets perspective of Kane's life-cycle model suggests that the increasing globalization of financial services competition resulting from offshore innovations in financial technology and regulatory systems shortens the crisis gestation period and has the effect of creating pressure to discipline inefficient regulators. According to this theory, the extent to which the performance of state-owned banks improves relative to privately-owned banks in the post-crisis period depends on how thoroughly the government resolves insolvent state-owned banks and how effectively the government improves the policies that govern these banking institutions.
In this paper, we examine performances difference between state-owned banks and privatelyowned banks before, during, and after the Asian financial crisis. In particular, we investigate whether the performance of state-owned banks is inferior to that of privately-owned banks as suggested by both Shleifer and Vishny (1997) and Kane (2000) and whether the changing performance of stateowned banks relative to privately-owned banks fits Kane's life-cycle theory of a regulation-induced banking crisis.
Using cash flow and accounting based measures of bank performance we find that, on average, state-owned banks operated less profitably, held less core capital, and had greater credit risk than privately-owned banks during the period of 1989-2000. Although we cannot completely rule out the possibility that state-owned banks enhance social welfare by making more loans to poorer individuals and/or businesses that privately-owned banks are not willing to lend to, our finding that the negative relation between government ownership and bank performance is particularly strong for countries with greater government involvement and political corruption in the banking system is more consistent with the view the inferior performance of state-owned banks is predominantly due to the perverse incentives of bank managers and political bureaucrats. Moreover, we find that state-owned banks held significantly higher levels of government securities to total assets than privately-owned banks in countries where the government was heavily involved in the banking system. This result corroborates and extends the findings of Dinç (2005) and indicates that state-owned banks take a more active role in financing the government relative to privately-owned banks. This contradicts the view that state-owned banks tend to finance private projects that enhance social welfare but are too large or unprofitable for privately-owned banks to take on. We also perform a variety of robustness tests and the results from these tests confirm our main findings. On the whole, our results support the conjecture of Shleifer and Vishny (1997) and Kane (2000) that the opportunity for political bureaucrats to follow objectives dictated by political interests, but in conflict with social welfare improvements and firm value maximization, create a situation in which state-owned banks have poorer performance than privately-owned banks.
Our results on the change in performance differences between state-owned banks and privatelyowned banks over time provide additional support to Kane's life-cycle model of a regulation-induced banking crisis. We find that from 1997 to 2000, the 4-year period after the beginning of the Asian financial crisis, the deterioration in cash flow returns, core capital, and credit quality of state-owned banks was significantly greater than that of privately-owned banks. This result is especially conspicuous for the five countries (Indonesia, Malaysia, the Philippines, South Korea, and Thailand) that were most affected by the Asian financial crisis. These findings support Kane's (2000) life-cycle model which argues that banks' unbooked losses could no longer be covered up during the crisis, and that the decline in performance is particularly rapid for state-owned banks because of their greater unbooked losses prior to the crisis.
We also find that the differences in cash flow returns, core capital, and nonperforming loans between state-owned banks and privately-owned banks were no longer significant during the post-crisis period of [2001] [2002] [2003] [2004] . This finding is consistent with the view that the increasing globalization of financial services competition has the effect of creating pressure to generate a substantially improved banking policy that disciplines inefficient regulators and substantially enhances the performance of state-owned banks.
The remainder of the paper is organized as follows. Section 2 describes the data and methodology examined in the paper. Section 3 presents the empirical results. Finally, Section 4 summarizes and concludes the paper.
Data and methodology
This study examines year-end financial statement data from 1989 through 2004 for 16 Far East countries (Bangladesh, China, Hong Kong, India, Indonesia, Macau, Malaysia, Nepal, Pakistan, the Philippines, Singapore, South Korea, Sri Lanka, Taiwan, Thailand, and Vietnam) 
where j = 1. . . J indexes shareholders of a given bank, s ji is the share of bank i owned by shareholder j, and s gj is the share of equity the government owns in shareholder j. Similar to Dinç (2005) , a bank is classified as state-owned if government ownership is at least 20%. The remaining banks are classified as privately-owned banks. The 20% threshold is used here and by Dinç following the corporate control literature which suggests that 20% ownership is often sufficient to control a company. 4 Nonetheless, we also examine whether the extent of state ownership matters in performance differences between state-owned and privately-owned banks by including the percentage of state ownership as one of the explanatory variables in our major regressions.
To control for the effect of foreign ownership on bank performance, we collect foreign ownership information from the section of ''Shareholder Information" in the BankScope database, and calculate the bank's proportion of foreign ownership (OWN foreign,i ) as:
where s fj is the proportion of foreign ownership in shareholder j. If a bank is completely foreign owned, it is classified as a privately-owned bank in our sample. Our extended 16-year sample not only allows us to examine the impact of the Asian financial crisis on the performance differences between state-owned banks and privately-owned banks, but also makes our inferences more reliable despite possible flaws in accounting data, particularly in times of turmoil. Further, measures like allowance for loan losses may, at times, mean different things across various financial and regulatory regimes. Although the concern about the unreliability of accounting data cannot be eliminated in our paper, the theory of 'clean surplus' accounting suggests that analyzing a longer series of accounting data may help capture the determinants of a firm's economic income. ''Clean surplus" accounting (Ohlson, 1989) emphasizes two identities for all firms. First, accounting income equals fiscal-year change in book value of equity, adjusted for dividends and capital contributions. Second, a firm's accounting and economic incomes summed over its lifetime are identical. Even though different degrees of violations of clean surplus accounting may exist for different countries, the clean surplus identities have been often used in international accounting studies. For example, Ball et al. (2000) use the concept of clean surplus accounting to motivate their research design for their study on the extent to which current-period accounting income incorporates current-period economic income for 25 countries during 1985-1995. Accordingly, it is reasonable to expect that the concern about the unreliability of accounting data can be alleviated with our 16-year sample. Table 1 presents the total number of banks, total assets held by privately-owned and state-owned banks (in U.S. dollars), the number of state-owned banks, and the percentage of total assets held by state-owned banks of each country for two selected sample years, 1996 and 2004, respectively. The exchange rates used to convert a bank's total assets are the IMF official rates at the dates the banks' annual statements are reported. The number of banks is 456 in 1996, one year prior to the Asian crisis, and is 351 in 2004, the end of our sample period. Overall, state-owned banks, although much smaller 4 We also use 0% and 50% government ownership as the threshold to define state-owned banks. Because our conclusions are robust to the three classifications, we only report the results using 20% as the threshold to define state-owned banks.
M.M. Cornett et al. / J. Finan. Intermediation xxx (2009) The variables used to measure and evaluate performance are similar to those used in Cornett and Tehranian (1992) to measure performance associated with bank acquisitions, Cornett et al. (1998) to measure performance around equity issues by banks, and Dinç (2005) to examine political influences on government-owned banks. Specifically, we use operating pre-tax cash flows (defined as earnings before taxes and extraordinary items) divided by year-end book values of total assets as a key measure of bank profitability. We also measure performance using return on assets which is net income divided by total assets. To identify the sources of performance differences between state-owned and privatelyowned banks, we include the following additional variables in our analysis: the ratios of core capital to total assets, nonperforming loans to total loans, allowance for loan losses to total loans, personnel expenses to total loans, total loans to deposits, government securities to total assets, and total loans to total assets. The ratio of core capital to total assets measures a bank's ability to meet regulated capital standards. We use the ratio of nonperforming loans to total loans to measure a bank's loan quality. However, information on nonperforming loans is often missing in BankScope, especially for the precrisis period. Thus, we also use the ratio of allowance for loan losses to total loans to measure loan quality. The ratio of a bank's personnel expenses to total loans is a measure of the bank's operating efficiency. The ratio of loans to deposits measures a bank's liquidity and total loans to total assets measures the bank's investment in loans as a percent of total assets. Following Dinç (2005) , the ratio of government securities to total assets is included to examine whether state-owned banks finance the government to a greater degree than privately-owned banks. This variable is particularly important for us to examine whether state-owned banks finance private projects that enhance social welfare but, are too large or unprofitable for privately-owned banks to finance. We use the ratio of a bank's total assets to the GDP of the country where the bank operates to measure bank size. As in Dinç (2005) , this size variable is motivated by the scenario that two banks with similar total assets but operating in two different countries may behave differently. This measure also has the benefit of being independent of the exchange rate. We also examine differences in asset growth rates between state-owned and privately-owned banks. We use deflated total assets in local currencies to calculate the asset growth rate in order to exclude inflation induced or exchange rate induced asset growth in our analysis.
We first test for differences in means of the various measures between privately-owned and stateowned banks with t-tests that do not assume equal variances for the two samples. Because the variables may not follow normal distributions, we also use a nonparametric Wilcoxon ranksum test and a median test to examine (i) whether the two samples (state-owned banks and privately-owned banks) are from populations with the same distribution, and (ii) whether the two samples have different medians, respectively. Because the results from our nonparametric tests are qualitatively the same as the t-tests, we only report the t-test results in our tables. We then examine the effect of state ownership on bank performance using pooled cross-sectional and time-series regressions with error terms clustered at the firm level.
The time period analyzed (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) includes the Asian financial crisis which started in July 1997 when the Thai baht fell nearly 50% in value relative to the U.S. dollar. This drop was followed by contagious devaluation of other Asian currencies and eventually affected currencies other than those in Asia (e.g., the Brazillian real and Russian ruble). Although all 16 countries in our sample (and indeed in the world) were affected by the Asian crisis, five of them experienced the most severe impact during the crisis period: Indonesia, Malaysia, the Philippines, South Korea, and Thailand (Kane, 2000) . For example, in the 6 months after the start of the Asian crisis these countries' currencies lost 87%, 75%, 68%, 70%, and 69% of their values relative to the U.S. dollar, respectively. Other countries experienced less severe drops in currency values and economic productivity. For example, the Taiwanese dollar lost 33% of its value relative to the U.S. dollar over this same period. To examine the effect of government ownership on bank performance for countries affected severely by the Asian crisis, we perform our tests using these five countries as a separate sub-sample.
Both Shleifer and Vishny (1997) and Kane (2000) suggest that the degree to which government involvement and political corruption in a country's banking system affects the operating performance of the country's banks. To test this implication, we use the 1996 Economic Freedom Index (EFI) to sort the sample banks. The EFI (compiled by the Heritage Foundation in Washington, DC) offers an annual examination of ten factors that contribute most directly to economic freedom and prosperity in 161 countries. We sort our sample using the EFI Banking and Finance factor. Countries receive a score from 1 through 5 based on the amount of government involvement in the country's banking and financial system. A score of 1 or 2 is assigned when government involvement is ''negligible" or ''minimal," respectively. Thus, these banks have no or few restrictions on their operations. A score of 3 through 5 is assigned when government involvement in the financial sector is ''substantial," ''heavy," or the financial system is in ''chaos," respectively. In these countries, governments own some or several banks, control the credit process in these banks, limit the ability of privately-owned banks to exist, and may even experience political corruption. Five countries in our sample (Hong Kong, Pakistan, Singapore, South Korea, and Sri Lanka) have an EFI of 1 or 2, while the other 11 countries have ratings of 3 or 4. No countries in the sample have an EFI of 5. Accordingly, in addition to full sample results we examine the performance of banks in countries with an EFI of 1 and 2 versus 3 and 4. We also perform a battery of sensitivity tests to examine the robustness of our results. Table 2 presents means and numbers of observations for the variables used in this paper. It also reports differences in means for these variables between state-owned and privately-owned banks. Because the Asian financial crisis may have a significant impact on bank performance, we report the means of the variables for two 8-year periods before and after the start of the crisis: 1989-1996 and 1997-2004 . Table 2 shows that although both state-owned and privately-owned banks experienced large changes in many performance measures before and after the Asian crisis, the difference in means between state-owned and privately-owned banks for each of the variables shows a consistent pattern for the pre-and post-crisis periods.
Empirical results

Summary statistics on the performance measures
Overall, Table 2 shows that compared with state-owned banks, privately-owned banks are more profitable and better capitalized, have lower percentages of nonperforming loans, and are less labor intensive. In addition, privately-owned banks had faster asset growth in both periods. State-owned banks are significantly larger than privately-owned banks, using either total assets in U.S. dollars or the ratio of total assets to country GDP to measure bank size. Table 2 also indicates that the difference in the loans to deposits ratio between the two types of banks is insignificant in the period 1989-1996 and significant only at the 10% level in the period 1997-2004. However, as shown in our analysis in Section 3.3, after we include other control variables in the multivariate regressions, the difference in loans to deposits ratio between the two types of banks is insignificant for most of the sample period. Table 2 also shows that privately-owned banks have higher loans to assets ratios than state-owned banks in both periods. This result is similar to that in Dinç (2005) and suggests that privately-owned banks relied more on loans than state-owned banks to generate interest income. Finally, stateowned banks hold significantly higher levels of government securities to total assets than privatelyowned banks in both periods. This ratio averages 4.91% for privately-owned banks and 10.15% for state-owned banks in the pre-crisis period and averages 7.16% for privately-owned banks and 12.66% for state-owned banks in the post-crisis period. This result corroborates the findings in Dinç (2005) and suggests that state-owned banks take a more active role in financing the government itself relative to privately-owned banks. This contradicts the view that state-owned banks tend to finance private projects that enhance social welfare but are too large or unprofitable for privately-owned banks to finance.
Regression results on operating pre-tax cash flow returns
Because operating pre-tax cash flow return is a key measure of bank performance, Table 3 reports the regression analyses with pre-tax cash flow returns as the dependent variable. 5 The explanatory variables include a state ownership dummy (D state ), cross products of D state and time dummies, a foreign ownership dummy (D foreign ), bank size (assets to GDP ratio), year dummies, country dummies, and country-year dummies. 6 D state is set equal to 1 if a bank's state ownership is at least 20% and 0 otherwise.
D foreign is equal to 1 if a bank's foreign ownership is greater than zero and 0 otherwise. We include D foreign to control for the effect of foreign ownership on bank performance. The time dummies used in the crossproduct variables are D9396, D9700, and D0104. D9396 is set equal to 1 if an observation is from the precrisis period of 1993-1996 and 0 otherwise. D9700 and D0104 are time dummies for the post-crisis periods 1997-2000 and 2001-2004, respectively . The time dummy for the period 1989-1992 is omitted from the explanatory variables to avoid multicollinearity. Thus, the coefficient on D state corresponds to 5 We also use ROA as an alternative measure of bank performance. The results and conclusions using ROA are similar to those using operating cash flows returns. 6 We also estimate the regressions with single-year dummies and their cross products with state ownership variables. Results from these regressions support our grouping of the time periods and the usage of the time dummies as reported in Table 3 .
the cash flow returns for state-owned banks in the period 1989-1992, and the coefficients on the cross products of D state and the time dummies indicate whether the difference in performance between state-owned and privately-owned banks changed in a particular period relative to the base period of 1989-1992. The year dummies, country dummies, and country-year dummies are used to control for macroeconomic and other time-varying country-specific factors. We exclude year dummy for 1996, country dummy for Bangladesh (or another country if Bangladesh is not included in the sub-sample), and their cross product from the regressions to avoid the unidentification problem of the coefficients. These regression specifications are similar in nature to that in Dewenter and Malatesta (2001) . To further examine whether the extent of government ownership and foreign ownership affects bank performance, in separate regressions we replace D state and D foreign with the proportions of state ownership (OWN state ) and foreign ownership (OWN foreign ), respectively, and find these results (not reported here) quantitatively similar to those in Table 3 . We estimate all the regressions using pooled cross-sectional and time-series data with the errors clustered at the firm level, and calculate the t-statistics with the robust Huber/White/sandwich estimator of variance. Because the Economic Freedom Index variable is highly correlated with the state-ownership variable, we do not include the EFI variable as an explanatory variable. Rather, we examine the effect of government intervention by estimating separate regressions for the following two sub-samples: the 5 countries with minimal government involvement in the banking system and the 11 countries with heavy government involvement. Table 3 reports regression results for the following four samples: the full sample, the extreme-crisis sample, and the samples with minimal government involvement and heavy government involvement in the banking system, respectively. Although the year dummies, country dummies, and country-year dummies are included as explanatory variables in all our regressions, to conserve space we do not report their coefficients in the table. 1989-1996 and 1997-2004 . The numbers of observations are listed below the means. A bank is defined as state-owned if it has at least 20% state ownership; otherwise it is classified as privately owned. The significance level for the differences in means between privately-owned and state-owned banks is determined by t-tests that do not assume equal variances for the two samples. *, **, *** Significantly different from zero at the 10%, 5%, and 1% levels, respectively, using a two-tailed tests. Table 3 shows that in three of the four samples there is a negative and significant relation between D state and cash flow returns. Only for the sample of banks with minimal government involvement is this coefficient insignificant. Further, the size of the negative coefficient is largest for the 11 countries with heavy government involvement. These results suggest that during the period 1989-1992, except for the countries with minimal government involvement in banking, state-owned banks had lower cash flow returns than privately-owned banks, and the gap between privately-owned and stateowned banks was the biggest for the countries with heavy government intervention in their banking system, all else equal. Moreover, the coefficient on the cross product of D state and D9396 is significantly negative for three of the four samples, only for the extreme-crisis sample is this coefficient insignificant. This suggests that overall, the gap in cash flow returns between state-owned and privately-owned banks during 1993-1996 continued to widen relative to 1989-1992. As expected, these results suggest that state-owned banks had lower profitability than privately-owned banks prior to the Asian financial crisis.
Table 3 also reports that the coefficient on the cross product of D state and D9700 is significantly negative for all the samples. While the size of this negative coefficient is much larger for the heavy-government-involvement sample relative to the minimal-government-involvement sample, it is the largest for the extreme-crisis sample. This suggests that during the period immediately after the onset of the Asian crisis, state-owned banks' profitability deteriorated at a much faster rate than privatelyowned banks in the countries that were hardest hit by the financial crisis. Moreover, during the Asian crisis, the gap between privately-owned banks and state-owned banks increased with the extent of government involvement in the banking system. These findings support the prediction of Kane's (2000) life-cycle model of the banking crisis that the transition to zombieness is particularly rapid at state-owned banks. Table 3 Coefficients from pooled regressions of the ratio of operating pre-tax cash flow returns on selected variables with the errors clustered at the firm level for the full sample of 16 countries, the 5 countries that experienced extreme crisis, the 5 countries with minimal government involvement in the banking system, and the 11 countries with heavy government involvement in the banking system. Robust Huber/White/sandwich estimator of variance is used to calculate the t-statistics in brackets. Significantly different from zero at the 10%, 5%, and 1% levels, respectively, using a two-tailed tests. Table 3 reports that the coefficient on the cross product of D state and D0104 is insignificant for three of the four samples, and it is only significantly positive at the 10% level for the full sample. We perform a Wald test to examine whether the sum of the coefficients of D state and D state Â D0104 is different from zero. The F-statistics from this test indicate that the sum of the coefficients is insignificant for all the four samples. This suggests that the state-owned banks had similar cash flow returns to those of privately-owned banks in the post-crisis period of [2001] [2002] [2003] [2004] . The significant improvement of the profitability of state-owned banks during this period is consistent with the view that the Asian crisis has created pressure for the government to effectively resolve insolvent institutions and led to a substantially improved banking policy that helped to substantially improve the performance of state-owned banks. There has been evidence that the Asian crisis prompted governments to adopt financial reforms to enhance the competitiveness of the banking industry. For example, in Thailand, post-crisis financial reforms significantly relaxed restrictions on foreign bank entry and improved the transparency of bank information (Okuda and Rungsomboon, 2006) . In Korea, the government and the IMF orchestrated a $57 billion rescue package in December 1997 to clean-up the nonperforming loans and to initiate reforms to improve the corporate governance structure of banking institutions (Choe and Lee, 2003) . Table 3 also shows that the coefficients on D foreign and bank size are insignificant in all four samples. This suggests that a bank's size and foreign ownership were insignificant factors in explaining operating cash flow performance. Results are qualitatively the same if we exclude banks that are 100% foreign owned.
Overall, the regression results in Table 3 indicate that the extent of government involvement in the banking system as measured by the EFI Banking and Finance factor is crucial in determining the performance differences between state-owned and privately-owned banks during the Asian crisis. Compared with the countries with less government involvement in the banking system, the gap in cash flow returns between privately-owned banks and state-owned banks widened at a faster pace in countries with heavy government involvement in the banking system during the Asian crisis. In addition, we find that in the countries that were most severely affected by the Asian crisis, state-owned banks experienced the greatest decline in performance relative to privately-owned banks in the period of 1997-2000. Our results also indicate that the performance differences between these banks were no longer significant during the period 2001-2004 for all our sub-samples. These results support Kane's life-cycle model of a regulation-induced banking crisis, which postulates that the deterioration of bank performance tends to be particularly rapid at state-owned banks during the Asian financial crisis, and that the increasing globalization of financial services competition has the effect of creating pressure to generate a substantially improved banking policy that disciplines inefficient institutions.
Regression results on other performance measures
To examine possible sources of performance differences between state-owned and privatelyowned banks, we use measures of banks' capital adequacy, credit quality, operating efficiency, liquidity, government-security holdings, and asset growth as dependent variables in a series of regressions. The explanatory variables are the same set of regressors used in Table 3 . Table 4 presents the regression results. Although the regressions include year dummies, country dummies, and countryyear dummies, to conserve space Table 4 reports only the coefficients on D state , the cross products of D state and time dummies, D foreign , bank size, and the intercept.
Panel A in Table 4 presents results for regressions using the core capital ratio as the dependent variable. Again we observe that the extent of government involvement in the banking system plays an important role in the difference in core capital between state-owned and privately-owned banks. The coefficient on D state is significantly negative for the sample with heavy government involvement, while insignificant for the minimal government involvement sample. Thus, the negative coefficient on D state for the full sample is mainly driven by the heavy-government-involvement sample. The coefficient on D state suggests that, during the period 1989-1992, state-owned banks held less core capital than privately-owned banks in the countries with heavy government involvement in the banking system. In contrast, for the minimal government involvement countries, both types of banks had similar core capital ratios during this period. Table 4 Coefficients from pooled regressions of the various performance measures on selected variables with the errors clustered at the firm level for the full sample of 16 countries, the 5 countries that experienced extreme crisis, the 5 countries with minimal government involvement in the banking system, and the 11 countries with heavy government involvement in the banking system. Robust Huber/White/sandwich estimator of variance is used to calculate the t-statistics in brackets. 1993-1996 and 1997-2000 , state-owned banks held less core capital than privately-owned banks, regardless of the extent of government involvement in the banking system. However, the size of the coefficients indicates that the difference in core capital between state-owned banks and privately-owned banks is greater in the heavy-government sample compared with the minimal-government sample in both periods. This gap gets bigger in the period immediately after the onset of the Asian crisis and becomes largest for the extreme-crisis countries in the period 1997-2000. This suggests that state-owned banks' core capital deteriorated at a faster rate than privately-owned banks in the countries that were hardest hit by the Asian crisis. Although state-owned banks' low capital ratios could be attributed to their stronger conjectural government guarantee, the substantial decline of core capital during the Asian crisis suggests that their lower capital ratios were mainly attributed to their poorer performance. Should assets held by banks default or underperform, state-owned banks would see capital levels approach insolvency faster than privatelyowned banks.
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Our Wald test also shows that the sum of the coefficients of D state and D state Â D0104 becomes insignificant for all the sub-samples. This suggests that state-owned banks significantly increased their core capital level in the post-crisis period of [2001] [2002] [2003] [2004] . Combined with our result on cash flow returns, this suggests that state-owned banks were able to catch up with privately-owned banks on core capital and profitability during [2001] [2002] [2003] [2004] . This again is consistent with the view that the increasing globalization of financial services competition may have had the effect of creating pressure for regulators to generate a substantially improved banking policy that effectively improved the performance of state-owned banks.
The results on other control variables are also interesting. Panel A shows that the coefficients on D foreign are significantly positive except for the minimal government involvement sample. This suggests that banks with foreign ownership generally held more core capital compared with purely domestic banks The significantly negative coefficients on bank size for all groupings of the sample indicate that larger banks tend to have lower core capital ratios. This is perhaps because of the stronger conjectural government guarantee enjoyed by large institutions.
Panel B in Table 4 reports regressions using allowance for loan losses to total loans as the dependent variable. The coefficient on D state in panel B is positive and significant at the 10% level for the sample with heavy government involvement, but insignificant for the other three samples. This suggests that during the period 1989-1992, state-owned banks had significantly higher allowance for loan losses than privately-owned banks only in the heavy-government-involvement sample. However, the Wald tests indicate that the sum of the coefficients of D state and the respective cross products of D state and time dummies are mostly significantly positive for all the samples, and only is the sum of the coefficient of D state and D state Â D0104 insignificant for the minimal-government sample. These findings suggest that overall, state-owned banks had greater allowance for loan losses than privately-owned banks during most of the sample period, especially for the countries with heavy government involvement in the banking system. The size of the coefficients indicates that the difference in allowance for loan losses is especially large in the post-crisis period for the countries that were hardest hit by the Asian crisis.
Panel C reports results from regressions using the ratio of nonperforming loans to total loans. Because the vast majority of the observations for this variable are missing in the pre-crisis period, we omit D9396 and the cross product of D state and D9396 to avoid multicollinearity. We find that the coefficients on D state are significantly positive for the full sample and the minimal-government sample. Thus, state-owned banks had significantly greater proportions of nonperforming loans than privately-owned banks in the pre-crisis period mainly for the minimal-government sample. The coefficients on the cross product of D state and D9700 are significantly positive for the heavy-government sample and are insignificant for the minimal-government sample. These results suggest that although there were no significant differences in nonperforming loans between state-owned banks and privately-owned banks prior to the crisis in the countries with heavy government involvement in the banking system, the nonperforming loans in the state-owned banks in these countries increased at a much faster rate than privately-owned banks in these countries. This result supports Kane's (2000) argument that state-owned banks' greater unbooked losses prior to the crisis could no longer be covered up during the crisis, and this is revealed by the more rapid increase in nonperforming loans during the crisis. Our Wald tests also show that although the sums of the coefficients of D state and D state Â D9700 are significantly positive for all the samples, the sums of the coefficients of D state and D state Â D0104 are insignificant for all the samples. This suggests that state-owned banks were able to close the gap in nonperforming loans with privately-owned banks during the period 2001-2004. This result is consistent with our findings on core capital and cash flow returns, and indicates stateowned banks' strong improvement in the post-crisis period of 2001-2004. Panel D presents regressions using the ratio of personnel expenses to total loans. There are mixed results on the coefficients of D state . Results indicate that during the period 1989-1992, compared with privately-owned banks, state-owned banks incurred greater personnel expenses for the minimal government involvement sample, and fewer personnel expenses for the other three samples. However, the negative relation between state ownership and the ratio of personnel expenses to loans for the three samples is reversed for the periods after 1993. Our Wald tests indicate that the sums of the coefficients of D state and D state Â D9396 are significantly positive except for the extreme-crisis sample. This suggests that state-owned banks operated less efficiently on average than privately-owned banks in the period of 1993-1996. The sums of the coefficients of D state and D state Â D9700 are significantly positive for the full sample and the minimal government involvement sample, while it is insignificant for the other two samples. Moreover, the sums of the coefficients of D state and D state Â D0104 are significantly positive for the full sample only. These results indicate that overall, during the period 1993-2004, state-owned banks operated less efficiently than privately-owned banks.
Panel D also shows that the coefficients on D foreign are significantly negative, except for the sample with minimal government involvement. This suggests that in the countries where the government was heavily involved in the banking system, banks with foreign ownership operated more efficiently than purely domestic banks. The significant negative coefficients on bank size for all sub-samples indicate that larger banks operated more efficiently than smaller banks, perhaps due to their greater economies of scale.
Panel E examines the effect of state ownership on the loans to deposits ratio, a measure of bank liquidity. The coefficients on D state are significantly positive except for the sample of minimal-government involvement. This suggests that in the countries where government has heavy involvement in the banking system, state-owned banks relied more on purchased liabilities to finance their loan portfolios and thus were less liquid than privately-owned banks during the period 1989-1992. However, results from the Wald tests indicate that the sums of the coefficients of D state and the respective cross product of D state and time dummies are insignificant for all the sub-periods after 1992 and for all the sub-samples. This suggests that state-owned and privately-owned banks had similar loans to deposits ratios after 1992, all else equal.
Interestingly, the coefficients on D foreign are significantly positive except for the sample with minimal government involvement. Thus, banks with higher foreign ownership relied less on deposits to finance their loan portfolios. This is perhaps because banks with foreign ownership have greater access to other markets than deposits to finance their loans. It is also likely that in countries with heavy government involvement in the banking system, foreign banks faced more restrictions when tapping into the local deposit market. We also find that the coefficients on bank size are all negative and they are statistically significant for the full sample and the minimal government involvement sample. This suggests that larger banks on average relied less on deposits to finance their loans, and this result is mainly driven by the sample with minimal government involvement in the banking system. Panel F examines whether state-owned banks provide greater financing to the government than privately-owned banks. The coefficient on D state in panel E is insignificant for all the samples. This suggests that in the period 1989-1992, state-owned and privately-owned banks held similar proportions of government securities. The coefficients of cross products of D state and the time dummies again show different patterns between the minimal-government sample and the heavy-government sample. Our Wald tests on the sums of the coefficients of D state and the respective cross-product variables indicate that, for the heavy-government-involvement sample, state-owned banks held significantly greater proportions of government securities than privately-owned banks in all the sub-periods after 1992.
However, for the sample with minimal government involvement, state-owned banks and privatelyowned banks had similar percentage holdings of government securities in all sub-periods. These results corroborate and extend the findings of Dinç (2005) and suggest that state-owned banks take a more active role in financing the government relative to privately-owned banks in countries where the government is heavily involved in the banking system. This contradicts the view that state-owned banks tend to finance private projects that enhance social welfare but are too large or unprofitable for privately-owned banks to take on. However, it is possible that state-owned banks' greater increase in government securities in the post-crisis period can be partly explained by the government's efforts to recapitalize insolvent banks. For instance, in Indonesia, the government issued bonds to the central bank in exchange for funds needed for the recapitalization program initiated in 1999, and at the same time the central bank resold the bonds to the recapitalized banks (Zulverdi et al., 2007) .
Panel G reports regressions using banks' asset growth rates as the dependent variable. Again, we observe different patterns between samples grouped by the level of government involvement in the banking system. The coefficient on D state is significantly negative for the heavy-government sample, but insignificant for the minimal-government sample. Our Wald tests on the sums of the coefficients of D state and the cross product of D state and time dummies also show that these sums are significantly negative for the sample with heavy government involvement and insignificant for the sample with minimal government involvement. This suggests that state-owned banks, on average, had slower asset growth than privately-owned banks during the whole sample period for the countries with heavy government involvement in their banking system. However, for the sample with minimal government involvement, state-owned and privately-owned banks had similar asset growth rates throughout our sample period. These results suggest that the extent of government involvement in the banking system also influences the differences in asset growth rates between state-owned and privatelyowned banks.
In summary, results in this section suggest that on average, state-owned banks in the 16 countries had less core capital, greater credit risk, less management efficiency, and slower asset growth than privately-owned banks for most of our sample periods prior to 2001. In none of the performance areas (capital adequacy, asset quality, management efficiency, and liquidity) did state-owned banks show consistent superior performance to privately-owned banks for the 16-country sample. Moreover, our findings in this section highlight the importance of government involvement in influencing differences in various performance measures between state-owned and privately-owned banks. In the countries with greater government involvement in the banking system, the difference in various performance measures (e.g., core capital, allowance for loan losses to loans, and government securities to assets) between state-owned and privately-owned banks tend to be much greater compared with the countries where government is less involved in the banking industry. Another particularly interesting finding is that state-owned banks take a more active role in financing the government relative to privately-owned banks in countries where the government is heavily involved in the banking system. Together, these results reinforce our findings on cash flow returns and support the hypothesis that the inferior performance of state-owned banks is predominantly because of the perverse incentives of managers of state-owned banks. Our finding that state-owned banks experienced the sharpest declines in core capital and credit quality during the Asian crisis for the five countries that were most severely affected by the crisis supports the prediction of Kane (2000) that the deterioration of bank performance tends to be particularly rapid at state-owned banks during a banking crisis.
Our results that state-owned and privately-owned banks had similar levels of core capital and nonperforming loans in the post-crisis period of [2001] [2002] [2003] [2004] are in line with our findings on cash flow returns. These results support the scenario of Kane's life-cycle model of a regulation-induced banking crisis, which postulates that the increasing globalization of financial services competition has the effect of creating pressure to generate a substantially improved banking policy that disciplines inefficient institutions.
Robustness tests
In this section, we perform several tests to examine the robustness of our major findings. We first investigate whether our results are sensitive to differences in the accounting systems of our sample 16 M.M. Cornett et al. / J. Finan. Intermediation xxx (2009) xxx-xxx countries. We use the accounting models classified by Mueller et al. (1997) and their updated version Gernon and Meek (2001) to group the countries according to their accounting similarities. Mueller, Gernon, and Meek argue that a country's accounting system is not only determined by its accounting standards, but also by its institutional environment factors such as reliance on external financing, legal system, political and economic ties with other countries, culture, levels of inflation, size and complexity of business enterprise, sophistication of management and the financial community, and general levels of education. Gernon and Meek (2001) group countries into three major accounting models based on their institutional environment: (1) British-American model, (2) Continental model, and (3) inflation-adjusted model. Out of the 16 countries in our sample, 11 are classified by Mueller et al. (1997) and Gernon and Meek (2001) . British-American model countries include Bangladesh, Hong Kong, India, Indonesia, Malaysia, Pakistan, the Philippines, Singapore, Taiwan, and Thailand. South Korea is the only country using the Continental model. We cannot find a study that has carefully classified the other 5 countries in our sample (China, Macau, Nepal, Sri Lanka, and Vietnam) . Accordingly, we run the regressions of cash flow returns (as specified in Table 3 ) for the following four sub-samples: (1) countries using the British-American accounting model (10 countries), (2) the one country using the Continental accounting model (South Korea), (3) countries with minimal government involvement in the banking system that are using the British-American accounting model (7 countries), and (4) countries with heavy government involvement in the banking system that are using the British-American accounting model (3 countries). Table 5 reports the results of these regressions. Overall, results for countries using Table 5 Coefficients from pooled regressions of the ratio of operating pre-tax cash flow returns on selected variables with the errors clustered at the firm level for the 10 countries using the British-American accounting model, the 1 country using the Continental accounting model, the 3 countries using the British-American accounting model and with minimal government involvement in the banking system, and the 7 countries using the British-American accounting model and with heavy government involvement in the banking system. Robust Huber/White/sandwich estimator of variance is used to calculate the t statistics in brackets. Table 6 Coefficients from pooled regressions of the ratio of operating pre-tax cash flow returns on selected variables with the errors clustered at the firm level for the full sample of 16 countries, the 5 countries that experienced extreme crisis, the 5 countries with minimal government involvement in the banking system, and the 11 countries with heavy government involvement in the banking system. Robust Huber/White/sandwich estimator of variance is used to calculate the t statistics in brackets. We performance a two-stage least squares (2SLS) regressions for all the banks in each sample, OLS for samples excluding banks that increased state ownership during the sample period, and for the top 10 banks in each country, respectively. Table 5 reports that for the two sub-samples under the British-American accounting model, the coefficient on D state Â D9700 is insignificant for the sample with minimal government involvement and significantly negative for the sample with heavy government involvement. This confirms our findings that the profitability of stateowned banks deteriorated at a much faster rate than privately-owned banks during the Asian crisis in the countries that the government involved heavily in the banking system. The coefficients of D state Â D0104 are also consistent with our previous findings that the difference in cash flow returns between state-owned banks and privately-owned banks disappeared in the post-crisis period of 2001-2004. We also examine whether our results are sensitive to the assumption that the state ownership variable is exogenous in our regressions. We perform the regressions of cash flow returns using two-stage least squares. In the first stage, we regress the proportion of state ownership on the 3-year lagged variables of proportion of state ownership, operating cash flow returns, core capital to assets, allowance for loan losses to loans, personnel expenses to loans, and government securities to assets.
7 The predicted values of state-ownership proportions from the first-stage regression are used as the instruments for the state ownership variables in the second-stage regression of the cash flow returns. It is reasonable to assume that the lagged variables (predetermined variables) are uncorrelated with the current disturbance terms in the regressions (e.g., Dinç, 2005) . The F-statistic of our first-stage regression is 4833, indicating the absence of any weak-instrument problem for our estimation (Bound et al., 1995) . We also performed the Hausman (1978) test to ascertain whether there is a sufficient difference between the coefficients of the instrumental variables regression and those of the ordinary least squares (OLS). The Chi-square of the Hausman test is statistically insignificant. This suggests that the OLS is a consistent estimator for our regressions. Table 6 reports these tests for the full sample, the extreme-crisis sample, the minimal-government-involvement and heavy-government-involvement samples, respectively. It shows that our results confirm our previous findings. In addition, we examine whether our results are influenced by a potential sample bias. Brown and Dinç (2005) show that the most common way of dealing with failing privately-owned banks is government takeover after which these banks operate as government-owned banks. This may create a sample bias in our performance comparisons as some of the state-owned banks are failed privately-owned banks that are taken over by the government. As a robustness check, we exclude banks in which state ownership increased during the sample period, and run regressions employing cash flow returns as the dependent variable. We also examine the robustness of our results by including only the top 10 banks in each country for the cash flow returns regressions. These additional sensitivity tests (reported in Table 6 ) support our previous findings. Moreover, we perform the above robustness tests using other performance measures (as in Table 4 ) as dependent variables and the results are qualitatively similar to our previous findings.
Conclusion
In this paper, we examine how government ownership and government involvement in a country's banking system affect bank performance. Specifically, we use cash flow and accounting based measures to examine performance differences between privately-owned and state-owned banks in 16 Far East countries from 1989 through 2004, a period including the 1997 Asian financial crisis. Our study uncovers an interesting pattern of changing performance difference between state-owned and privately-owned banks around the Asian crisis. We find that state-owned banks generally operated less profitably, held less core capital, and had greater credit risk than privately-owned banks prior 7 We also use the 5-year lagged state ownership and foreign ownership dummies to replace D state and D foreign in the regressions.
The results from these regressions are qualitatively the same as those in Table 4 . M.M. Cornett et al. / J. Finan. Intermediation xxx (2009) xxx-xxx 19 to 2001, and the performance differences are more significant in those countries with greater government involvement and political corruption in the banking system. We also find that from 1997 to 2000, the 4-year period after the beginning of the Asian financial crisis, the deterioration in the cash flow returns, core capital, and credit quality of state-owned banks was significantly greater than that of privately-owned banks. The contrast between the two types of banks during this period is especially sharp for the five countries (Indonesia, Malaysia, the Philippines, South Korea, and Thailand) that were hardest hit by the Asian crisis. We also find that state-owned banks closed the gap with privatelyowned banks on cash flow returns, core capital, and nonperforming loans in the post-crisis period of [2001] [2002] [2003] [2004] . In addition, our results on banks' holding of government securities corroborate and extend the findings of Dinç (2005) and suggest that state-owned banks finance the government to a greater degree than do privately-owned banks in countries where the government is involved heavily in the banking system. Taken together, our findings suggest that the inferior performance of state-owned banks in our sample during the period of 1989-2000 can best be explained by Shleifer and Vishny's (1997) corporate governance theory on state ownership of firms and Kane's (2000) agency-cost and contestablemarkets perspectives of banking policy mistakes. Both theories attribute the inferior performance of state-owned banks to the perverse incentives of political bureaucrats who manage or influence the operation of state-owned banks. The changing patterns of the performance differences between state-owned and privately-owned banks around the Asian crisis support Kane's (2000) life-cycle model of a regulation-induced banking crisis. In addition, our result that state-owned banks had similar performance to privately-owned banks in the post-crisis period of 2001-2004 is consistent with the implication of Kane's life-cycle model that increasing globalization of financial services competition may have the salutary effect of disciplining inefficient regulators and improving the performance of state-owned banks.
We acknowledge that our findings could be consistent with other explanations as well. For example, state-owned banks may be more exposed to a different set of firms such as local or small firms that got hit harder by the Asian crisis. It is also possible that subsidies to poor individuals or to particular sectors may have been funneled through government banks to improve social welfare. Although our tests cannot completely rule out these possibilities, our findings that the performance gap between state-owned and privately-owned banks is greater for the countries with less economic freedom in the banking sector, and state-owned banks finance the government to a greater degree than do privately-owned banks in countries where the government is involved heavily in the banking system, are more consistent with the agency-cost explanations.
